Introduction
Dioxygen binding to copper in the active sites of metalloproteins has received much attention in past decades.
1 These metalloenzymes serve as prototypes for the development of bioinspired catalysts that can mediate the selective oxidation and oxygenation of C-H bonds, which is increasingly relevant for viable fuel and chemical feedstock formation.
2 Major research efforts in bioinorganic chemistry have been devoted to the development of small model complexes that mimic various aspects of the structure and function of the natural enzymes. [3] [4] [5] [6] [7] [8] Owing to their specic design, it is oen possible to trap key intermediates in such systems and to characterize their intrinsic reactivities in much greater detail than for the metalloenzymes themselves. The ultimate challenge is to understand the origin of the remarkable selectivity of the biochemical role models and to exploit the same concepts for the development of efficient synthetic catalysts.
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A variety of Cu x /O 2 intermediates with different dioxygen binding modes have been uncovered and their diagnostic spectroscopic features and distinct reactivities are reasonably well understood. [1] [2] [3] 6, 7, 10 Binuclear complexes with a m-h 2 :h 2 peroxido dicopper(II) core (P in Scheme 1), as found in oxyhaemocyanin or oxy-tyrosinase, are among the most prominent species, and synthetically useful biomimetic analogs capable of hydroxylating exogenous phenol substrates are starting to emerge. [11] [12] [13] [14] In model studies, it has been shown that dicopper complexes bearing a bis(m-oxido) dicopper(III) core (O) are capable of C-H bond hydroxylation as well. [15] [16] [17] [18] In solution, the thermodynamic preference for the P or the O core depends on Scheme 1 P and O isomers found to be in equilibrium with each other (A). Bis-oxazoline(BOX) ligands used in this work (B). the subtle inuence of the particular supporting ligand, the solvent and the nature of counterions, and in some cases both isomers have been reported to coexist in rapid equilibrium.
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These ndings have spurred vivid discussions regarding the nature of the active species in hydroxylation reactions 13, [23] [24] [25] [26] [27] [28] and the P/O core interconversion is increasingly recognized as being mechanistically relevant. Herein we report on an unprecedented pH-dependent P/O interconversion reaction, triggered by (de) protonation events in a bioinorganic model complex, which appears to be of particular relevance for such reactions in biological systems.
Results and discussion
We have recently shown that bidentate bis(oxazoline)s (BOXs), which are easily accessible and represent a privileged ligand class, are well-suited for supporting biomimetic Cu/O 2 chemistry. 29 29 as colourless compounds (see ESI †). Oxygenation of 1, 2 and 3 in THF at 193 K led to deep purple coloured solutions of 4 À anion in the simulations. 31 In good agreement with experiment, the simulated spectrum for 
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Experimental data for the magnetic coupling in Cu 2 /O 2 systems determined by SQUID magnetometry are still scarce, mostly because of the thermal lability of such intermediates. Magnetic susceptibility measurements for crystalline material of P 4 conrmed the common S ¼ 0 ground state resulting from very strong antiferromagnetic coupling between the cupric ions.
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Simulations (Fig. S3 †) . 46 This is similar to the singlet-triplet splitting observed for oxy-hemocyanin (ÀJ $ 300 cm Titration of the purple coloured solutions of P 5 or P 6 in THF with the base diazabicycloundecane (DBU) at low temperatures (193 K) caused a distinct colour change to dark green. Spectral changes were monitored by in situ UV-vis spectroscopy and showed the gradual fading of the bands typical for the P core with the concomitant rise of new bands at 297 nm and 395 nm (Fig. 1a) . ) typical for the breathing mode of the O core (Fig. 3, right) (Fig. 4) . In line with expectation, the Cu-N and Cu-O bonds (1.91Å and 1.82Å, respectively) are signicantly shorter than in P 4 and 
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Deprotonation and transformation of the P into the O core also leads to some notable changes in the ligand backbone. Angles around the bridging carbon atoms (C1) change from 109.2(4) -114.9(4) in P 5 (in one of the two crystallographically independent cations, the second one is disordered) to 
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On warming from 193 K to room temperature, the intensely colored solutions of P 4, P 5, and O 7 gradually changed to light blue, indicating decay of the dicopper/dioxygen complexes. IR spectra of the light blue solid material isolated thereaer showed a characteristic OH stretching vibration around 3480 cm À1 (Fig. S4 †) . Single crystals of the material were obtained employing Cu(I) triate as the metal source, and X-ray crystallography revealed the formation of the dihydroxido complex [( Me,Me BOXCu) 2 (m-OH) 2 ](CF 3 SO 3 ) 2 (9, Cu/Cu separation: 3.00 A) (Fig. 6) . No degradation or oxygenation of the BOX ligands was observed.
Conclusions
In conclusion, we have shown that the peroxido/bis(m-oxido) interconversion in a [Cu 2 O 2 ] complex supported by protonresponsive BOX ligands can be controlled by peripheral (de) protonation events on the ligand backbone. We suggest this system as a bioinorganic mimic for type III dicopper proteins (or the dicopper active site of pMMO) in which the Cu ions are supported by histidine imidazoles, which offer a backside N atom amenable to potential (de)protonation equilibria in response to changes in local pH. In fact, (de)protonation of histidine imidazole ligands in metalloproteins is widely used for tuning redox potentials and electronic structures of the metallocofactors, [57] [58] [59] [60] and it is an integral part of biologically important proton coupled electron transfer (PCET) reactivity (such as in the Rieske proteins). 61 It is an interesting perspective to introduce, via proton-responsive ligands, PCET reactivity to Cu x /O 2 intermediates. We are currently pursuing further studies in this direction. 
